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(57) A form-fill-seal packaging machine has a halt- 
ing device (11 ) above its transverse sealer (1 2) below a 
cylindrical chute (8) through which articles to be pack- 
aged are dropped cyclically in batches. A film (F) is bent 
into a tubular form and pulled down around the chute to 
the transverse sealer. The halting device (11) serves to 
squeeze the film such that the free-falling articles are 
temporarily halted before reaching the transverse sealer 
(12) such that the articles can pass through the trans- 
verse sealer in a more compactly bunched batches. This 
makes it less likely for any of the articles to be caught 
between sealing devices of the transverse sealer and 
the work efficiently of the packaging machine can be im- 
proved. 
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Description 

[0001] This invention relates to a form-fill-seal type 
packaging machine for continuously producing pack- 
aged products by filling bags with articles such as can- 
dies while these bags are being formed. 
[0002] As disclosed for example in Japanese Patent 
Publication Tokkai 10-7102, a packaging machine of this 
type is typically adapted to bend an elongated bag-mak- 
ing material (the ■film") by wrapping it around a tubular 
chute, to make it into a tubular form by sealing its side 
edges together longitudinally, to thereafter seal it and 
cut it transversely at specified intervals to continuously 
form bags, and to drop articles to be packaged into the 
bags through the chute while these bags are being 
formed. The transverse sealing of the tubularly formed 
film is usually carried out by clamping it by a device for 
thermal sealing, and the film is separated at the sealed 
positions to be made into individual packaged bags. 
Thus, the sealing must be effected during time intervals 
between periods during which articles are dropped 
through the chute. 

[0003] The current tendency in the packaging tech- 
nology is to shorten the intervals at which the articles to 
be packaged are dropped in successive batches so as 
to improve the productivity. Although the intervals are 
shortened, there will be enough space of time left be- 
tween the dropping of one batch to that of the next if 
articles in each batch drop closely together and the seal- 
ing device can be operated to clamp the film during such 
a space of time. In reality, however, articles which are 
dropped together as a batch become dispersed while 
undergoing a free fall inside the chute. As a result, it is 
likely that some of the articles are caught when the seal- 
ing device clamps the film transversery. 
[0004] In accordance with the present invention, a 
packaging machine comprises a cylindrical chute for al- 
lowing articles to undergo a fall therethrough; film trans- 
porting means for transporting an elongated film longi- 
tudinally; a former for bending the film into a tubular form 
around said cylindrical chute; a longitudinal sealer for 
sealing side edges of the film longitudinally; a transverse 
sealer disposed below said cylindrical chute for trans- 
versely sealing the tubularly formed film to form a bag; 
and 

a halting device disposed between said cylindrical 
chute and said transverse sealer for temporarily halting 
the fall of articles through said cylindrical chute. 
[0005] This invention provides an improved packag- 
ing machine of the form-fill -seal type capable of trans- 
versely sealing the film without catching the articles be- 
ing dropped in although the intervals at which they are 
dropped in batches are shortened. 
[0006] The function of the halting device is to momen- 
tarily halt the free-falling motion of the articles before 
reaching the transverse sealer such that the articles 
dropped together within the same cycle will pass 
through the transverse sealer as a more compactly 



bunched batch. The more compact the batches which 
pass through the transverse sealer, the easier it be- 
comes to avoid catching any of the articles between 
sealing devices of the transverse sealer which clamp the 

5 film to effect the transverse sealing. 

[0007] The accompanying drawings, which are incor- 
porated in and form a part of this specification, illustrate 
embodiments of the invention and, together with the de- 
scription, serve to explain the principles of the invention. 

io in the drawings: 

Fig. 1 is a schematic side view of a packaging ma- 
chine embodying this invention; 
Fig. 2 is a sectional horizontal view of a portion of 
the packaging machine of Fig. 1 showing the struc- 
tures of its squeezing device serving as an example 
of the "halting device" of this invention, as well as 
its transverse sealer; 

Figure 3 is a sectional plan of a portion of the pack- 
aging machine of Fig. 1 for showing the structure of 
its squeezing device; 

Fig. 4 is a sectional plan view of another portion of 
the packaging machine of Fig. 1 for showing the 
structure of its transverse sealer; and 
Figure 5 is a control diagram of packaging machine 
of Fig. 1. 

[0008] Fig. 1 shows a packaging machine 1 embody- 
ing this invention. A roll R of elongated bag-making ma- 
terial (the "film" F) is set on a rotary shaft 3 at the back 
of a main body 2, and the film F is pulled out of this roll 
R as the shaft 3 turns around. The direction of motion 
of the film F is changed by 90° by means of a diagonally 
disposed guide bar 4, and the film F is guided to a former 

7 at a front part of the main body 2 by means of a plurality 
of guide rollers 5 and a dancer roller 6. The former 7 is 
disposed as if to hug a vertically extending tubular chute 

8 so as to bend the film 7 guided thereto into a tubular 
form. Batches of articles having a desired total weight, 
discharged, say, from a combinational weigher to be 
packaged together, are dropped from the top of the 
chute 8. A longitudinal sealer 9 is disposed in front of 
the chute 8 and a pair of pull-down belts 10 is disposed 
on both sides of the chute 8 such that the film F is trans- 
ported downward by the pull-down belts 1 0 while its mu- 
tually overlapping side edges are longitudinally sealed 
together by the longitudinal sealer 9. 
[0009] Disposed below the chute 8 is a squeezing de- 
vice 11 , as an example of the "halting device" of this in- 
vention, for squeezing the tubularly formed film F from 
the front and the back so as to temporarily halt the fall 
of the articles dropped into the chute 8. Disposed still 
below this squeezing device 11 is a transverse sealer 
1 2 for transversely sealing the tubular film F by clamping 
it from the front and the back in the direction of its 
breadth. The squeezing by the squeezing device 11 is 
released after the film F is transversely sealed by this 
transverse sealer 12 such that the batch of articles is 
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dropped into the bag, of which the bottom has just been 
formed by the transverse sealing. After the article batch 
has been dropped into the bag, the transverse sealer 
12 seals the film F again transversely above the article 
batch which has dropped into the bag. The film F is cut 
transversely across the area over which the transverse 
sealing has been effected, and a packaged product X 
with the article batch sealed inside the bag is dis- 
charged. 

[0010] As shown in Figs. 2 and 3, the squeezing de- 
vice 1 1 comprises a pair of support members 1 4 and 1 5 
extending forward from the bottom surfaces of support 
frames 13 for the pull-down belts 10 and each support- 
ing a rotary cylinder 16 or 17 near its tip. It should be 
noted that the cylinder 17 is positioned farther forward 
and somewhat lower than the other cylinder 16. Levers 
20 and 21 are attached respectively to the rotary shafts 
18 and 19 of the cylinders 16 and 17, and squeezing 
bars 22 and 23 are each attached to the other end (distal 
from the shafts 1 8 and 1 9 of the cylinders 1 6 and 17) of 
the corresponding one of the levers 20 and 21 so as to 
extend parallel to each other below the chute 8, one (i. 
e. , the bar 23) in front of the tubular film F and the other 
(i.e., the bar 22) behind the film F. As can be seen more 
clearly in Fig. 3, each of the squeezing bars 22 and 23 
has a plurality of contact rings 24 engaging loosely and 
rotatably mounted therearound. Under the normal con- 
dition wherein the cylinders 16 and 17 are not switched 
on, the squeezing bars 22 and 23 both hang vertically 
downward, being separated from each other, as shown 
by chain lines in Figs. 2 and 3. When the cylinders 16 
and 17 are switched on, the squeezing bar 23 on the 
front side of the film F begins to move backward and the 
squeezing bar 22 on the back side of the film F begins 
to move forward toward each other such that the film F 
is squeezed therebetween, as shown by solid lines in 
Figs. 2 and 3, and the fall of the articles inside the tubular 
film F is thereby interrupted. 

[001 1 ] When the cylinders 1 6 and 1 7 are operated to 
squeeze the film F between the squeezing bars 22 and 
23, as described above, the backward motion of the 
squeezing bar 23 on the front side is started somewhat 
before the start of the forward motion of the squeezing 
bar 22 on the back side. As the two squeezing bars 22 
and 23 squeeze the film F, as can be seen more clearly 
in Fig. 2, the squeezing bars 22 and 23 are both moving 
somewhat upward due to the rotary motions of the le- 
vers 20 and 21 and the forward squeezing bar 23 is at 
a somewhat lower position than the backward squeez- 
ing bar 22 but the film F is actually not clamped there- 
between, being merely squeezed with a small gap left 
between the two squeezing bars 22 and 23. The tubular 
film F is pushed from behind first and then from the front 
and is thereby bent into a serpentine S-shape. Thus, the 
articles inside the tubular film F do not suffer any exces- 
sive pressure and hence are not crushed, while their 
downward motion is effectively halted. Since the two 
squeezing bars 22 and 23 are operated so as not to col- 



lide with each other as they are rotated, they are not 
likely to be damaged. Since the squeezing bars 22 and 
23 contact the film F through the loosely and rotatably 
mounted contact rings 24, furthermore, the tubular film 
s F is not likely to be damaged by the friction with the bars 
22 and 23. 

[0012] The transverse sealer 12 is disposed, as 
shown in Figs. 2 and 4, between a pair of protective 
plates 31 and 32 in front of the main body 2, having a 

io pair o1 side frames 33 and 34 extending forward from a 
front wall 2a of the main body 2. Slidable plates 35, 36, 
37 and 38 are provided at forward and backward posi- 
tions inside these frames. Elongated members (the 
"arms") 39, 40, 41 and 42 are respectively attached ro- 

is tatabty to the slidable plates 35-38. Support blocks 43 
and 44 are carried respectively between the two forward 
arms 39 and 41 and between the backward arms 40 and 
42, and sealing devices 45 and 46, which together form 
a pair, are respectively supported by these support 

20 blocks 43 and 44. Each of the slidable plates 35 and 36 
in the left-hand side frame 33 is provided with a bracket 
48 with an elongated opening 47, and a lever 50 is ro- 
tatably supported by the same side frame 33. Protruding 
from this lever 50 are two pins 49 each engaging inside 

25 a corresponding one of these elongated openings 47 of 
the brackets 48. 

[0013] Shutters 51 and 52 are respectively provided 
on the support blocks 43 and 44, biased by springs (not 
shown) so as to protrude toward each other, serving to 

so clamp the tubularly formed film F transversely immedi- 
ately above the sealing area before the sealing devices 
45 and 46 contact each other. A cutter 53 is contained 
in the support block 44 or the sealing device 46 on the 
back side, serving to cut the film F transversely at about 

35 the middle of the sealing area when the film F is clamped 
between the sealing devices 45 and 46. 
[0014] Although not shown in Figs. 1-4, a control unit 
(indicated by numeral 61 in Fig. 5) is provided for con- 
trolling the operations of the rotary shaft 3 of the roll R 

40 to unwind the film F, the pull-down belts 10, the longitu- 
dinal sealer 9, the rotary cylinders 16 and 17 of the 
squeezing device 11 , and the arms 39-42 and the slid- 
able plates 35-38 of the transverse sealer 12. The con- 
trol unit 61 is adapted to receive command signals from 

45 an input unit 62 and to control the rotary shaft 3 and the 
pull-down belts 10 accordingly such that the tubularly 
formed film F will be transported downward in a contin- 
uous motion along the chute 8 and finished packaged 
products X will be discharged at specified time intervals, 

so The longitudinal sealer 9 is kept in the ON-condition 
such that the tubularly formed film F which is continu- 
ously fed will remain compressed towards the chute 8 
for its longitudinal sealing. Batches of articles to be 
packaged, say, from a combinational weigher, may be 

55 dropped through the chute at a fast rate of about 
120-150 cycles per minute at constant intervals. 
[001 5] The arms 39-42 of the transverse sealer 1 2 are 
rotated such that the pair of support blocks 43 and 44 
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and also the sealing devices 45 and 46 will move in a 
mirror-symmetric manner. As the arms 3942 are thus 
rotated, the slidable plates 35-38 are caused by the le- 
ver 50 to undergo a reciprocating motion in the forward- 
backward direction also in a mirror-symmetric manner 
between the forward plates 35 and 37 and the backward 
plates 36 and 38 such that the mutually opposite contact 
surfaces of the sealing devices 45 and 46 will move lin- 
early downward at the same speed as the tubular film F 
which is being pulled down from when the two sealing 
devices 45 and 46 come to contact each other until when 
they are separated and move away from each other. 
Each of the sealing devices 45 and 46 is controlled to 
move on a generally D-shaped trajectory, returning by 
following a circular trajectory back to the beginning point 
of the straight trajectory. While the sealing devices 45 
and 46 move on the linear portions of their D-shaped 
trajectories, the tubular film F remains clamped and is 
transversely sealed. The cutter 53 protrudes in the 
meantime to sever the film F at about the middle of the 
transversely sealed area. 

[0016] Prior to the contacting of the sealing devices 
45 and 46 in each of the cycles of operations of the trans- 
verse sealer 1 2, the shutters 51 and 52 come to contact 
each other, causing to close the tubular film F immedi- 
ately above the sealing devices 45 and 46. As a result, 
the articles dropping inside are prevented from falling 
further and being caught between the sealing devices 
45 and 46 when they contact each other. 
[0017] The rotary cylinders 16 and 17 of the squeez- 
ing device 11 are switched on and off intermittently at 
constant short intervals such that the squeezing bars 22 
and 23 will approach each other to bend the tubular film 
F as shown in Fig. 2 during the short period of time be- 
tween the articles passing through the chute 8 in suc- 
cessive batches. As a result, the articles which are fall- 
ing inside the chute 8 are halted momentarily. Although 
articles to be packaged are dropped in batches, some 
of them may end up traveling between two successive 
batches. The squeezing device 11, being operated as 
above, serves to clear the space between two succes- 
sively dropped batches, thereby further reducing the 
probability that articles may be caught between the seal- 
ing devices 45 and 46. Explained more in detail, articles 
falling between two successively dropped batches are 
halted momentarily as the squeezing bars 22 and 23 ap- 
proach each other and are allowed to fall further down- 
ward to the transverse sealer 1 2 together with the batch 
which is falling after them. In other words, articles are 
more closely bunched together as they pass through the 
transverse sealer 1 2 such that the occurrence of defec- 
tive transverse sealing due to articles being caught be- 
tween the sealing devices 45 and 46 can be more de- 
pendably avoided. Since the squeezing bars 22 and 23 
are adapted to move upward as they close, according 
to a preferred embodiment, the tubular film F tends to 
swell above the position at which it is squeezed. This 
tends to make it easier to catch the falling articles effec- 



tively and to supply the articles to the transverse sealer 
12 bebw as a more compactly formed batch. 
[0018] The halting device of this invention need not 
take the form of a squeezing device with rotary cylin- 

s ders. Instead, use may be made of a device having a 
pair of horizontally slidable shutter plates and means for 
sliding them towards and away from each other cycli- 
cally. In summary, the present invention makes it possi- 
ble to bunch up the articles dropped into the cylindrical 

10 chute into more compact batches such that defective 
transverse sealing can be avoided even if the form-fill- 
seal packaging machine is operated at a fast frequency. 



is claims 

1 . A packaging machine comprising: 

a cylindrical chute for allowing articles to under- 
go go a fall therethrough; 

film transporting means for transporting an 

elongated film longitudinally; 

a former for bending the film into a tubular form 

around said cylindrical chute; 
25 a longitudinal sealer for sealing side edges of 

the film longitudinally; 

a transverse sealer disposed below said cylin- 
drical chute for transversely sealing the tubu- 
larly formed film to form a bag; and 
30 a halting device disposed between said cylin- 

drical chute and said transverse sealer for tem- 
porarily halting the fall of articles through said 
cylindrical chute. 

35 2. The packaging machine of claim 1 wherein said 
halting device includes a pair of bars which sand- 
wich the tubularly formed film therebetween and 
means for moving said bars toward each other to 
squeezing positions, thereby squeezing the tubu- 

40 larly formed film between said bars and halting the 
fall of the articles through said cylindrical chute. 

3. The packaging machine of claim 2 wherein said 
bars are vertically displaced with respect to each 

45 other when said bars are at said squeezing posi- 
tions. 

4. The packaging machine of claim 2 or claim 3 where- 
in said bars are moved upward when reaching said 

so squeezing positions to squeeze the film therebe- 
tween. 

5. The packaging machine of any of claims 2 to 4 
wherein each of said bars has a plurality of rotatably 

55 mounted tubular contact rings, and bars contacting 
the film through said contact rings. 

6. The packaging machine of any of the preceding 
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claims, further comprising shutters disposed be- 
tween said halting device and said transverse seal- 
er for clamping the tubularly formed film therebe- 
tween to thereby prevent the articles from falling in- 
side the film. s 
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Description 

[0001] This invention relates to a form-fill-seal type 
packaging machine for continuously producing pack- 
aged products by filling bags with articles such as can- 
dies while these bags are being formed. 
[0002] As disclosed for example in Japanese Patent 
Publication Tokkai 1 0-7 1 02, a packaging machine of this 
type is typically adapted to bend an elongated bag-mak- 
ing material (the "film") by wrapping it around a tubular 
chute, to make it into a tubular form by sealing its side 
edges together longitudinally, to thereafter seal it and 
cut it transversely at specified intervals to continuously 
form bags, and to drop articles to be packaged into the 
bags through the chute while these bags are being 
formed. The transverse sealing of the tubularly formed 
film is usually carried out by clamping it by a device for 
thermal sealing, and the film is separated at the sealed 
positions to be made into individual packaged bags. 
Thus, the sealing must be effected during time intervals 
between periods during which articles are dropped 
through the chute. 

[0003] The current tendency in the packaging tech- 
nology is to shorten the intervals at which the articles to 
be packaged are dropped in successive batches so as 
to improve the productivity. Although the intervals are 
shortened, there will be enough space of time left be- 
tween the dropping of one batch to that of the next if 
articles in each batch drop closely together and the seal- 
ing device can be operated to clamp the film during such 
a space of time. In reality, however, articles which are 
dropped together as a batch become dispersed while 
undergoing a free fall inside the chute. As a result, it is 
likely that some of the articles are caught when the seal- 
ing device clamps the film transversely. 
[0004] In order to reduce this problem, it is known, for 
example for US-A-3256673, to provide a pair of tube clo- 
sure blades or rods upstream of the transverse sealer 
which clamp the film so as to prevent further articles 
from reaching the transverse sealer while it creates the 
transverse seal. It has been found, however, that this 
can damage the film and also articles adjacent the clo- 
sure bars. 

[0005] In accordance with the present invention, a 
packaging machine comprises a cylindrical chute for al- 
lowing articles to undergo a fall therethrough; film trans- 
porting means for transporting an elongated film longi- 
tudinally; a former for bending the film into a tubular form 
around said cylindrical chute; a longitudinal sealer for 
sealing side edges of the film longitudinally; a transverse 
sealer disposed below said cylindrical chute for trans- 
versely sealing the tubularly formed film to form a bag; 
and 

a halting device disposed between said cylindrical 
chute and said transverse sealer for temporarily halting 
the fall of articles through said cylindrical chute, wherein 
said halting device includes a pair of bars which sand- 
wich the tubularly formed film therebetween and means 



for moving said bars toward each other to squeezing po- 
sitions, thereby squeezing the tubularly formed film be- 
tween said bars and halting the fall of the articles 
through said cylindrical chute and is characterised in 

5 that when the bars are in the squeezing positions, the 
film is not clamped and a gap is left between the bars. 
[0006] This invention provides an improved packag- 
ing machine of the form-fill-seal type capable of trans- 
versely sealing the film without catching the articles be- 

10 ing dropped in although the intervals at which they are 
dropped in batches are shortened. 
[0007] The function of the halting device is to momen- 
tarily halt the free-falling motion of the articles before 
reaching the transverse sealer such that the articles 

15 dropped together within the same cycle will pass 
through the transverse sealer as a more compactly 
bunched batch. 

The more compact the batches which pass through the 
transverse sealer, the easier it becomes to avoid catch- 
20 ing any of the articles between sealing devices of the 
transverse sealer which clamp the film to effect the 
transverse sealing. 

[0008] The accompanying drawings, which are incor- 
porated in and form a part of this specification, illustrate 
25 embodiments of the invention and, together with the de- 
scription, serve to explain the principles of the invention. 
In the drawings: 

Fig. 1 is a schematic side view of a packaging ma- 

30 chine embodying this invention; 

Fig. 2 is a sectional horizontal view of a portion of 
the packaging machine of Fig. 1 showing the struc- 
tures of its squeezing device serving as an example 
of the "halting device" of this invention, as well as 

35 its transverse sealer; 

Figure 3 is a sectional plan of a portion of the pack- 
aging machine of Fig. 1 for showing the structure of 
its squeezing device; 

Fig. 4 is a sectional plan view of another portion of 
40 the packaging machine of Fig. 1 for showing the 
structure of its transverse sealer; and 
Figure 5 is a control diagram of packaging machine 
of Fig. 1. 

45 [0009] Fig. 1 shows a packaging machine 1 embody- 
ing this invention. A roll R of elongated bag-making ma- 
terial (the "film" F) is set on a rotary shaft 3 at the back 
of a main body 2, and the film F is pulled out of this roll 
R as the shaft 3 turns around. The direction of motion 

so of the film F is changed by 90° by means of a diagonally 
disposed guide bar 4, and the film F is guided to a former 
7 at a front part of the main body 2 by means of a plurality 
of guide rollers 5 and a dancer roller 6. The former 7 is 
disposed as if to hug a vertically extending tubular chute 

55 8 so as to bend the film 7 guided thereto into a tubular 
form. Batches of articles having a desired total weight, 
discharged, say, from a combinational weigher to be 
packaged together, are dropped from the top of the 
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chute 8. A longitudinal sealer 9 is disposed in front of 
the chute 8 and a pair of pull-down belts 10 is disposed 
on both sides of the chute 8 such that the film F is trans- 
ported downward by the pull-down belts 1 0 while its mu- 
tually overlapping side edges are longitudinally sealed 
together by the longitudinal sealer 9. 
[001 0] Disposed below the chute 8 is a squeezing de- 
vice 11 , as an example of the "halting device" of this in- 
vention, for squeezing the tubularly formed film F from 
the front and the back so as to temporarily halt the fall 
of the articles dropped into the chute 8. Disposed still 
below this squeezing device 11 is a transverse sealer 
12 for transversely sealing the tubular film F by clamping 
it from the front and the back in the direction of its 
breadth. The squeezing by the squeezing device 11 is 
released after the film F is transversely sealed by this 
transverse sealer 12 such that the batch of articles is 
dropped into the bag, of which the bottom has just been 
formed by the transverse sealing. After the article batch 
has been dropped into the bag, the transverse sealer 
12 seals the film F again transversely above the article 
batch which has dropped into the bag. The film F is cut 
transversely across the area over which the transverse 
sealing has been effected, and a packaged product X 
with the article batch sealed inside the bag is dis- 
charged. 

[0011] As shown in Figs. 2 and 3, the squeezing de- 
vice 11 comprises a pair of support members 14 and 15 
extending forward from the bottom surfaces of support 
frames 13 for the pull-down belts 10 and each support- 
ing a rotary cylinder 16 or 17 near its tip. It should be 
noted that the cylinder 17 is positioned farther forward 
and somewhat lower than the other cylinder 16. Levers 
20 and 21 are attached respectively to the rotary shafts 
18 and 19 of the cylinders 16 and 17, and squeezing 
bars 22 and 23 are each attached to the other end (distal 
from the shafts 18 and 19 of the cylinders 16 and 17) of 
the corresponding one of the levers 20 and 21 so as to 
extend parallel to each other below the chute 8, one (i. 
e., the bar 23) in front of the tubular film F and the other 
(i.e., the bar 22) behind the film F. As can be seen more 
clearly in Fig. 3, each of the squeezing bars 22 and 23 
has a plurality of contact rings 24 engaging loosely and 
rotatably mounted therearound. Under the normal con- 
dition wherein the cylinders 16 and 17 are not switched 
on, the squeezing bars 22 and 23 both hang vertically 
downward, being separated from each other, as shown 
by chain lines in Figs. 2 and 3. When the cylinders 16 
and 17 are switched on, the squeezing bar 23 on the 
front side of the film F begins to move backward and the 
squeezing bar 22 on the back side of the film F begins 
to move forward toward each other such that the film F 
is squeezed therebetween, as shown by solid lines in 
Figs. 2 and 3, and the fall of the articles inside the tubular 
film F is thereby interrupted. 

[0012] When the cylinders 16 and 17 are operated to 
squeeze the film F between the squeezing bars 22 and 
23, as described above, the backward motion of the 



squeezing bar 23 on the front side is started somewhat 
before the start of the forward motion of the squeezing 
bar 22 on the back side. As the two squeezing bars 22 
and 23 squeeze the film F, as can be seen more clearly 
5 in Fig. 2, the squeezing bars 22 and 23 are both moving 
somewhat upward due to the rotary motions of the le- 
vers 20 and 21 and the forward squeezing bar 23 is at 
a somewhat lower position than the backward squeez- 
ing bar 22 but the film F is actually not clamped there- 
to between, being merely squeezed with a small gap left 
between the two squeezing bars 22 and 23. The tubular 
film F is pushed from behind first and then from the front 
and is thereby bent into a serpentine S-shape. Thus, the 
articles inside the tubular film F do not suffer any exces- 
15 sive pressure and hence are not crushed, while their 
downward motion is effectively halted. Since the two 
squeezing bars 22 and 23 are operated so as not to col- 
lide with each other as they are rotated, they are not 
likely to be damaged. Since the squeezing bars 22 and 
20 23 contact the film F through the loosely and rotatably 
mounted contact rings 24, furthermore, the tubular film 
F is not likely to be damaged by the friction with the bars 
22 and 23. 

[0013] The transverse sealer 12 is disposed, as 

25 shown in Figs. 2 and 4, between a pair of protective 
plates 31 and 32 in front of the main body 2, having a 
pair of side frames 33 and 34 extending forward from a 
front wall 2a of the main body 2. Slidable plates 35, 36, 
37 and 38 are provided at forward and backward posi- 

30 tions inside these frames. Elongated members (the 
"arms") 39, 40, 41 and 42 are respectively attached ro- 
tatably to the slidable plates 35-38. Support blocks 43 
and 44 are carried respectively between the two forward 
arms 39 and 41 and between the backward arms 40 and 

35 42, and sealing devices 45 and 46, which together form 
a pair, are respectively supported by these support 
blocks 43 and 44. Each of the slidable plates 35 and 36 
in the left-hand side frame 33 is provided with a bracket 
48 with an elongated opening 47, and a lever 50 is ro- 

40 tatably supported by the same side frame 33. Protruding 
from this lever 50 are two pins 49 each engaging inside 
a corresponding one of these elongated openings 47 of 
the brackets 48. 

[0014] Shutters 51 and 52 are respectively provided 
45 on the support blocks 43 and 44, biased by springs (not 
shown) so as to protrude toward each other, serving to 
clamp the tubularly formed film F transversely immedi- 
ately above the sealing area before the sealing devices 
45 and. 46 contact each other. A cutter 53 is contained 
50 in the support block 44 or the sealing device 46 on the 
back side, serving to cut the film F transversely at about 
the middle of the sealing area when the film F is clamped 
between the sealing devices 45 and 46. 
[0015] Although not shown in Figs. 1-4, a control unit 
55 (indicated by numeral 61 in Fig. 5) is provided for con- 
trolling the operations of the rotary shaft 3 of the roll R 
to unwind the film F, the pull-down belts 10, the longitu- 
dinal sealer 9, the rotary cylinders 16 and 17 of the 
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squeezing device 11, and the arms 39-42 and the slid- 
able plates 35-38 of the transverse sealer 12. The con- 
trol unit 61 is adapted to receive command signals from 
an input unit 62 and to control the rotary shaft 3 and the 
pull-down belts 10 accordingly such that the tubularly 
formed film F will be transported downward in a contin- 
uous motion along the chute 8 and finished packaged 
products X will be discharged at specified time intervals, 
The longitudinal sealer 9 is kept in the ON-condition 
such that the tubularly formed film F which is continu- 
ously fed will remain compressed towards the chute 8 
for its longitudinal sealing. Batches of articles to be 
packaged, say, from a combinational weigher, may be 
dropped through the chute at a fast rate of about 
120-150 cycles per minute at constant intervals. 
[0016] The arms 39-42 of the transverse sealer 1 2 are 
rotated such that the pair of support blocks 43 and 44 
and also the sealing devices 45 and 46 will move in a 
mirror-symmetric manner. As the arms 3942 are thus 
rotated, the slidable plates 35-38 are caused by the le- 
ver 50 to undergo a reciprocating motion in the forward- 
backward direction also in a mirror-symmetric manner 
between the forward plates 35 and 37 and the backward 
plates 36 and 38 such that the mutually opposite contact 
surfaces of the sealing devices 45 and 46 will move lin- 
early downward at the same speed as the tubular film F 
which is being pulled down from when the two sealing 
devices 45 and 46 come to contact each other until when 
they are separated and move away from each other. 
Each of the sealing devices 45 and 46 is controlled to 
move on a generally D-shaped trajectory, returning by 
following a circular trajectory back to the beginning point 
of the straight trajectory. While the sealing devices 45 
and 46 move on the linear portions of their D-shaped 
trajectories, the tubular film F remains clamped and is 
transversely sealed. The cutter 53 protrudes in the 
meantime to sever the film F at about the middle of the 
transversely sealed area. 

[0017] Prior to the contacting of the sealing devices 
45 and 46 in each of the cycles of operations of the trans- 
verse sealer 1 2, the shutters 51 and 52 come to contact 
each other, causing to close the tubular film F immedi- 
ately above the sealing devices 45 and 46. As a result, 
the articles dropping inside are prevented from falling 
further and being caught between the sealing devices 
45 and 46 when they contact each other. 
[0018] The rotary cylinders 16 and 17 of the squeez- 
ing device 11 are switched on and off intermittently at 
constant short intervals such that the squeezing bars 22 
and 23 will approach each other to bend the tubular film 
F as shown in Fig. 2 during the short period of time be- 
tween the articles passing through the chute 8 in suc- 
cessive batches. As a result, the articles which are fall- 
ing inside the chute 8 are halted momentarily. Although 
articles to be packaged are dropped in batches, some 
of them may end up traveling between two successive 
batches. The squeezing device 11, being operated as 
above, serves to clear the space between two succes- 



sively dropped batches, thereby further reducing the 
probability that articles may be caught between the seal- 
ing devices 45 and 46. Explained more in detail, articles 
falling between two successively dropped batches are 
5 halted momentarily as the squeezing bars 22 and 23 ap- 
proach each other and are allowed to fall further down- 
ward to the transverse sealer 1 2 together with the batch 
which is falling after them. In other words, articles are 
more closely bunched together as they pass through the 
transverse sealer 12 such that the occurrence of defec- 
tive transverse sealing due to articles being caught be- 
tween the sealing devices 45 and 46 can be more de- 
pendably avoided. Since the squeezing bars 22 and 23 
are adapted to move upward as they close, according 
to a preferred embodiment, the tubular film F tends to 
swell above the position at which it is squeezed. This 
tends to make it easier to catch the falling articles effec- 
tively and to supply the articles to the transverse sealer 
12 below as a more compactly formed batch. 
[0019] The halting device of this invention need not 
take the form of a squeezing device with rotary cylin- 
ders. Instead, use may be made of a device having a 
pair of horizontally slidable shutter plates and means for 
sliding them towards and away from each other cycli- 
cally. In summary, the present invention makes it possi- 
ble to bunch up the articles dropped into the cylindrical 
chute into more compact batches such that defective 
transverse sealing can be avoided even if the form-fill- 
seal packaging machine is operated at a fast frequency. 



Claims 

1. A packaging machine comprising: 

35 

a cylindrical chute (8) for allowing articles to un- 
dergo a fall therethrough; 
film transporting means (10) for transporting an 
elongated film longitudinally; 

40 a former (7) for bending the film into a tubular 

form around said cylindrical chute; 
a longitudinal sealer (9) for sealing side edges 
of the film longitudinally; 
a transverse sealer (12) disposed below said 

45 cylindrical chute for transversely sealing the tu- 

bularly formed film to form a bag; and 
a halting device (11 ) disposed between said cy- 
lindrical chute (8) and said transverse sealer 
(12) for temporarily halting the fall of articles 

50 through said cylindrical chute, wherein said 

halting device includes a pair of bars (22,23) 
which sandwich the tubularly formed film ther- 
ebetween and means (16-21) for moving said 
bars toward each other to squeezing positions, 

55 thereby squeezing the tubularly formed film be- 

tween said bars and halting the fall of the arti- 
cles through said cylindrical chute, character- 
ised in that when the bars (22,23) are in the 
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squeezing positions, the film is not clamped 
and a gap is left between the bars. 

2. The packaging machine of claim 1 wherein said 
bars (22,23) are vertically displaced with respect to 5 
each other when said bars are at said squeezing 
positions. 

3. The packaging machine of claim 1 or claim 2 where- 
in said bars (22,23) are moved upward when reach- 10 
ing said squeezing positions to squeeze the film 
therebetween. 

4. The packaging machine of any of the preceding 
claims, wherein each of said bars (22,23) has a plu- 15 
raiity of rotatably mounted tubular contact rings 
(24), the bars contacting the film through said con- 
tact rings. 

5. The packaging machine of any of the preceding 
claims, further comprising shutters (51,52) dis- 
posed between said halting device (11) and said 
transverse sealer (12) for clamping the tubularly 
formed film therebetween to thereby prevent the ar- 
ticles from falling inside the film. 



Patentanspruche 



schen den Staben gequetscht wird und der Fall 
der Gegenstande durch den zylindrischen 
Schacht angehalten wird, 

dadurch gekennzeichnet, dass 
wenn die Stabe (22, 23) bei den Quetschpositionen 
sind, der Film nicht geklemmt wird und ein Zwi- 
schenraum zwischen den Staben belassen bleibt. 

2. Verpackungsmaschine gem§B Anspruch 1 , wobei 
die Stabe (22, 23) in Bezug aufeinander vertikal ver- 
setzt sind, wenn die Stabe bei den Quetschpositio- 
nen sind. 

3. Verpackungsmaschine gem£B Anspruch 1 Oder 2, 
wobei die Stabe (22, 23) nach oben bewegt werden, 
wenn sie die Quetschpositionen erreichen, urn den 
Film zwischen ihnen zu quetschen. 

4. Verpackungsmaschine gemaR einem der vorheri- 
gen Anspriiche, wobei jeder der Stabe (22, 23) eine 
Vielzahl an drehbar montierten rfihrenartigen Kon- 
taktringen (24) hat, wobei die Stabe mit dem Film 
Qber die Kontaktringe in Kontakt stehen. 

5. Verpackungsmaschine gemSB einem der vorheri- 
gen Anspruche, die des Weiteren Verschlussein- 
richtungen (51 , 52) aufweist, die zwischen der Hal- 
tevorrichtung (11) und dem Querversiegler (12) an- 
geordnet sind, urn den rOhrenartig ausgebildeten 
Film zwischen ihnen zu klemmen, um dadurch zu 
verhindern, dass die Gegenstande innerhalb des 
Filmes fallen. 



Revendications 

1 . Machine d'emballage comprenant : 



1. Verpackungsmaschine mit: 30 

einem zylindrischen Schacht (8), um zu ermog- 
lichen, dass Gegenstande durch diesen hin- 
durchfallen; 

einer Filmtransporteinrichtung (1 0) zum Trans- 35 
portieren eines langlichen Filmes in Langsrich- 
tung; 

einem Former (7) zum Biegen des Films zu ei- 
ner rflhrenartigen Form um den zylindrischen 
Schacht herum; 40 
einem LSngsversiegler (9) zum Versiegeln der 
SeitenrSnder des Films in Langsrichtung; 
einem Querversiegler (12), der unterhalb des 
zylindrischen Schachts angeordnet ist, um in 
Querrichtung den rfJhrenartig ausgebildeten 45 
Film zu versiegeln, um einen Beutel auszubil- 
den; und 

einer Haltevorrichtung (11), die zwischen dem 
zylindrischen Schacht (8) und dem Querver- 
siegler (12) angeordnet ist, um den Fall der Ge- 50 
genstande durch den zylindrischen Schacht (8) 
. vorubergehend anzuhalten, wobei die Halte- 
vorrichtung ein Paar an Staben (22, 23), die 
den rfihrenartig ausgebildeten Film zwischen 
ihnen sandwichartig anordnen, und eine Ein- 55 
richtung (16 bis 21) hat, die die Stabe aufein- 
anderzu zu Quetschpositionen bewegt, wo- 
durch der rdhrenartig ausgebildete Film zwi- 



une goulotte cylindrique (8) penmettant a des 
articles d'y subir une chute ; 
un moyen transporteur (10) de film pour trans- 
porter longitudinalement un film de forme 
allongee ; 

un entonnoir (7) pour mettre le film sous une 
forme tubulaire autour de ladite goulotte 
cylindrique ; 

un dispositif de.scellage longitudinal (9) pour 
sceller longitudinalement les bords lateraux du 
film; 

un dispositif de scellage transversal (12) place 
sous ladite goulotte cylindrique pour sceller 
transversalement le film mis sous forme tubu- 
laire afin de former un sachet ; et 
un dispositif d'arret (11 ) place entre ladite gou- 
lotte cylindrique (8) et ledit dispositif de scella- 
ge transversal (12) pour arrSter temporaire- 
ment la chute des articles dans ladite goulotte 
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cylindrique, ledit dispositif d'arrSt comportant 
une paire de barres (22, 23) qui prennent en 
sandwich le film mis sous forme tubulaire entre 
elles et un moyen (16-21) pour rapprocher les- 
dites barres Tune de ('autre jusqu'a des posi- 
tions de serrage, ou Ton serre ainsi le film mis 
sous forme tubulaire entre lesdites barres pour 
arreter la chute des articles dans ladite goulotte 
cylindrique, caracterisee par le fait que lors- 
que les barres (22, 23) sont dans les positions 
de serrage, le film n'est pas pince et un inters- 
tice est laisse entre les barres. 

2. Machine d'emballage selon la revendi cation 1 , dans 
laquelle lesdites barres (22, 23) sont deplacees ver- 15 
ticalement Tune par rapport a I'autre quand lesdites 
barres sont dans lesdites positions de serrage. 

3. Machine d'emballage selon la revendication 1 ou 2, 
dans laquelle lesdites barres (22, 23) sont depla- ?0 
cees vers le haut lorsqu'elles atteignent lesdites po- 
sitions de serrage afin de serrer le film entre elles. 

4. Machine d'emballage selon Tune quelconque des 
revendications precedentes, dans laquelle chacu- 25 
ne desdites barres (22, 23) comporte une plurality 
de bagues de contact tubulaires montees a rotation 
(24), les barres touchant le film par le biais desdites 
bagues de contact. 

30 

5. Machine d'emballage selon I'une quelconque des 
revendications precedentes, comprenant en outre 
des obturateurs (51 , 52) places entre ledit dispositif 
d'arrel (1 1 ) et ledit dispositif de scellage transversal 
(1 2) pour pincer le film mis sous forme tubulaire en- 35 
tre eux afin d'empecher ainsi les articles de torn be r 
a Pinterieur du film. 
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